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Aerosol formulation comprising beclomethasone 17.21 di propionate. 



5 TECHNICAL EIELfi Qf TOE IPVENTI9U 

This invention pertains to solution aerosol 
formulations suitable for use in administering drugs. In 
another aspect this invention pertains to formulations 
comprising beclomethasone 17,21 dipropionate. 

10 

pAPEgEPWD of THE INVENTION 

Pharmaceutical suspension aerosol formulations 
currently use a mixture of liquid chlorof luorocarbons as 
the propellant ♦ Fluorotrichloromethane , 

15 dichlorodif luoromethane and dichlorotetraf luoroethane are 
the most commonly used propellants in aerosol formulations 
for administration by inhalation. 

Chlorof luorocarbons have been implicated in the 
destruction of the ozone layer and their production is 

20 being phased out. Hydrof luorocarbon 134a (HFC-134a, 

1,1,1,2-tetraf luoroethane) and hydrof luorocarbon 227 (HFC- 
227, 1,1,1,2, 3,3,3-heptafluoropropane) are viewed as being 
less destructive to ozone than many chlorof luorocarbon 
propellants; furthermore, they have low toxicity and vapor 

25 pressure suitable for use in aerosols. 

Beclomethasone 17,21 dipropionate is 
commercially available as an aerosol product comprising a 
suspension of a chlorof luorohydrocarbon solvate of 
beclomethasone 17,21 dipropionate in 

30 chlorof luorohydrocarbon propellants. Preparation of the 
solvate requires several processing steps and is required 
in order to obtain a stable aerosol formulation, i.e., one 
in which the micronized particles of active ingredient 
remain in the desired respirable particle size range. A 

35 solution formulation of beclomethasone 17,21 dipropionate 
could simplify formulation manufacture and increase the 
respirable fraction (i.e., the percentage of active 
ingredient able to reach the airways of the lung where the 
pharmaceutical effect is exerted) • 
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U.S. Pat. No. 2,868,691 discloses a 
self-propelling pharmaceutical aerosol formulation 
comprising i) a medicament; ii) a propellant represented 
generally by the formula CJXJZl f F t , wherein a is an integer 
less than 3, n is an integer or zero, y is an integer or 
zero, and z is an integer, such that n+y+z=2m+2; 
and iii) a cosolvent which assists in the dissolution of 
the medicament in the propellant. Ethanol is an example of 
a cosolvent disclosed in this patent. The above formula 
representing the propellant component generically embraces 
HFC-134a. This patent does not, however, disclose 
beclomethasone 17,21 dipropionate or suggest how stable 
solution aerosol formulations (i.e., formulations that are 
chemically stable and exhibit desirable respirable 
fraction) containing any propellant and beclomethasone 
17,21 dipropionate can be prepared. 

European Patent Publication No. 0372777 
discloses a self-propelling aerosol formulation which may 
be free from CFC's which comprises a medicament, 1,1,1,2- 
tetraf luoroethane, a surface active agent and at least 
one compound haying a higher polarity than 1,1,1,2- 
tetraf luoroethane. Examples 10 to 12 disclose solution 
formulations comprising beclomethasone 17 , 21 dipropionate 
(O.OOSg), surface active agent (G.006g), (sorbitan 
trioleate, oleic acid and lecithin in Examples 10 to 12 
respectively), ethanol (1.350g) and 1,1,1,2- 
tetraf luoroethane (4 . 040g) . 
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SUKMARY OF ^HE INVENTION 

The present invention provides an aerosol 
formulation comprising a therapeutically effective amount 
of beclomethasone 17,21 dipropionate, a propellant 
5 comprising a hydrof luorocarbon selected from the group 
consisting of 1, 1, 1, 2-tetraf luoroethane, 1,1,1,2,3,3,3- 
heptaf luoropropane, and a mixture thereof, and ethanol in 
an amount effective to solubilize the beclomethasone 17,21 
dipropionate in the propellant, the formulation being 

10 further characterized in that substantially all of the 
beclomethasone 17,21 dipropionate is dissolved in the 
f ormulation, and the formulation is substantially free of 
any surfactant. 

Certain of the preferred formulations of the 

15 invention exhibit very desirable chemical stability and 
provide respirable fractions significantly greater than 
commercially available beclomethasone 17,21 dipropionate 
products. Moreover, the formulations of the invention are 
convenient to manufacture since no solvate of the active 

2 q ingredient need be prepared. 

The pharmaceutical solution aerosol f ormulations 



of the invention are suitable for pulmonary, buccal, or 
nasal administration. 
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DETAILED DESCRIPTION OF THE INVENTION 

All weight percentages recited herein are based 
on the total weight of the formulation unless otherwise 
indicated* 

5 The medicament beclomethasone 17,21 dipropionate 

is generally present in a formulation of the invention in a 
therapeutically effective amount, i.e*, an amount such that 
one or more metered volumes of the formulation contains an 
amount of drug effective to exert the intended therapeutic 

10 action. Preferably the medicament will constitute about 

0.02 to about 0.6 percent by weight, more preferably about 
0.05 to about 0.5 percent by weight of the total weight of 
the formulation. 

Ethanol is generally present in an amount 

15 effective to solubilize the beclomethasone 17,21 

dipropionate in the propellant. Preferably, ethanol 
constitutes about 1 to about 20 percent by weight of the 
total weight of the aerosol formulation. More preferably, 
ethanol constitutes about 2 to about 12 percent by weight 

20 and even more preferably about 2 to about 10 percent by 
weight of the aerosol formulation. Most preferably, 
ethanol will be present in an amount sufficient to dissolve 
substantially all of the medicament present in the 
formulation and to maintain the medicament dissolved over 

25 the time period and conditions experienced by commercial 
aerosol products, but not substantially in excess of said 
amount. Particularly desirable formulations of the 
invention, while not containing amounts of ethanol 
substantially in excess of that required (during 

30 manufacture of the formulation) to dissolve the amount of 
active ingredient employed, may be subjected to a 
temperature of -20°C. without precipitation of the active 
ingredient. 

The hydrof luorocarbon propellent can be HFC- 
35 134a, HFC-227, or a mixture thereof. The propellant 

preferably constitutes from about 80 to about 99 percent by 
weight, preferably from about 88 to about 98 percent by 
weight, and more preferably about 90 to about 98 percent by 
weight of the total weight of the aerosol formulation. The 
40 hydrof luorocarbon propellant is preferably the only 
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propellant present in the formulations of the invention. 
However, one or more other propellents (e.g., 1-chloro-l, 1- 
dif luoroethane) can also be present. 

The formulations of the invention are 
5 substantially free of any surfactant. By 91 substantially 
free 11 as used in the instant specification and claims is 
meant that the formulations contain no more than 0.0005 
percent by weight of a surfactant based on the total weight 
of the formulation. Preferred formulations contain no 

io surfactant. Presence of a significant amount of a 

surfactant is believed to be undesirable in the case of 
solution formulations of beclomethasone 17,21 dipropionate 
because surfactants such as oleic acid and lecithin seem to 
promote chemical degradation of the active ingredient when 

15 the latter is dissolved in the mixture of HFC-134a and 
ethanol. 

Preferred formulations according to the 
invention consist essentially of beclomethasone 17,21 
dipropionate in an amount of about 0.05 to about 0.35 

20 percent by weight based on the weight of the total 

formulation, ethanol in an amount of about 2 to about 8 
percent by weight based on the total weight of the 
formulation, and 1,1,1, 2 -tetraf luoroethane . 

The solution formulations of the invention can 

25 be prepared by dissolving the desired amount of 

beclomethasone 17,21 dipropionate in the desired amount of 
anhydrous ethanol accompanied by stirring or sonication. 
The aerosol vial may then be filled using conventional 
cold-fill or pressure-fill methods. 

30 The following examples are provided to 

illustrate the invention but should not be construed as 
limiting the invention. 

Exappleg 1-7 
35 Formulations containing the following 

ingredients (TABLE I) in the indicated amounts were 
prepared with the percentages being expressed in parts by 
weight based upon the total weight of the particular 
formulation. The active ingredient employed in preparing 
40 the formulations of Examples 2, 3, and 5-7 was 
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beclomethasone dipropionate, USP while that employed in 
preparing the formulations of Examples 1 and 4 was a 
conventional trichloromonof luoromethane solvate of 
beclomethasone dipropionate. The formulations of Examples 
5 1, 4, 5 and 6 were prepared by i) dissolving the active 
ingredient in the ethanol; ii) metering the solution 
obtained above into an aluminum vial and crimping a 
continuous valve onto the vial; iii) pressure-filling the 
vial with 1,1,1,2-tetrafluoroethane; iv) chilling the vial 

10 to -60°C«; and v) replacing the continuous valve with a 50 
microliter valve which is available under the trade 
designation M W303-98 M from 3M, The formulations of 
Examples 2, 3 and 7 were prepared by i) dissolving the 
active ingredient in the ethanol; ii) metering the solution 

15 obtained above into an aluminum vial and crimping a 50 

microliter pressure-fill valve which is available under the 
trade designation Spraymiser™ M3652 from 3K onto the vial; 
and iii) pressure-filling the vial with 1,1,1,2- 
tetraf luor ©ethane . 

20 The actuator employed in the case of all the 

formulations was a solution actuator available under the 
trade designation H M3756 M from 3M. The elastomer employed 
in the valves in the case of all formulations was that 
available under the trade designation "DB-21B" from 

25 American Gasket and Rubber Co, (Chicago, IL.) 
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TABLE I 

Snqygfltent Example 

12 3 4 



Beclomethasone 0.1% 0,1% 0.25% 0.3% 0.4% 0.44% 0.5% 
17,21 

Oipropionate 

Ethanol 3% 5% 10% 5% 10% 10% 15% 

(anhydrous) 

1,1,1,2- 96.9% 94.9% 89.75% 94,7% 89.6% 89.56% 84.5% 

Tetra- 

f luoroethane 

The chemical stability of the formulation of 
Example 4 was determined in respect to recovery of the 
active ingredient over time when the formulation was stored 
at 40°C. TABLE II contains the data. 



5 



TABLE II 



Storage Time 0 2 4 7 12 

10 (Weeks) 

% Recovery 101.4, 101.9, 100.8, 99.3, 100.6 

98.7 101.6 99.6 95.5 102.6 

15 

The formulation of Example 1 did not exhibit 
precipitation of the active ingredient on freezing to -60°c. 

The respirable fraction provided by the 
formulations of Examples 1 - 7 was determined using an 
20 Anderson MK II Cascade Impactor with the average respirable 
fraction obtained from each being in excess of 40%. In the 
case of the formulations of Examples 1 and 4, the 
respirable fraction was about 76% and about 70%, 
respectively. 

25 From the above data, it is believed that the 

optimum amount of active ingredient for low and high 
strength products would be about 0.08 and 0.34 percent by 
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weight, respectively, based on the total weight of the 
formulations . 

Example 6 

5 A mixture containing 1.67 g of beclomethasone 

17,21 dipropionate and 160g of cold (-65°C) ethanol was 
homogenized using a Virtis 45 homogenizer. The resulting 
suspension was placed in a one gallon stainless steel 
filling vessel equipped with a stir bar. A 1839 g portion 

10 of cold (-65°C) 1,1,1,2-tetrafluoroethane was added to the 
filling vessel. After about 5 minutes of stirring, a 
solution was obtained. The resulting formulation contained 
0.08 percent by weight of beclomethasone 17,21 
dipropionate, 8.0 percent by weight of ethanol and 91.92 

15 percent by weight of 1,1,1,2-tetrafluoroethane. The 

formulation was cold filled into aerosol vials and then 50 
ML cold fill valves were crimped onto the vials. 

Example 9 

20 Using the general method of Example 8, a 

formulation containing 0.34 percent by weight of 
beclomethasone 17,21 dipropionate, 8.0 percent by weight of 
ethanol and 91.66 percent by weight of 1,1,1,2- 
tetrafluoroethane was prepared. The formulation was cold 

25 filled as a suspension into aerosol vials which were then 
equipped with 50 fih cold fill valves. The formulation 
changed from a suspension to a solution as the vials warmed 
to room temperature. 

30 Example 10 

A formulation containing 0.3 percent by weight 
of beclomethasone 17,21 dipropionate, 10 percent by weight 
of ethanol and 89.7 percent by weight of 1>1>1,2,3,3,3- 
heptaf luoropropane was prepared by i) weighing a 30 mg 

35 portion of beclomethasone 17,21 dipropionate into an 

aerosol vial ii) crimping a continuous valve onto the vial 
and iii) pressure filling with a solution containing 10 
percent ethanol in 1, 1,1, 2, 3, 3, 3 -heptaf luoropropane. 
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WHAT 16 CLAIMED I» r~ % 

1. An aerosol formulation oompgis i fSg v a 
therapeutically effective ?jnount of beclomethasone 17,21 
dipropionate, a propellant j ^oapi f ijifig a hydrof luorocarbon 
selected from the group consisting of 1,1,1,2- 
tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoropropane, and a 
mixture thereof, and ethanol in an amount effective to 
solubilize the beclomethasone 17,21 dipropionate in the 
propellant, the formulation being further characterized in 
that substantially all of the beclomethasone 17,21 
dipropionate is dissolved in the formulation, and that 
the formulation contains no more than 0.0005% by weight 
of any surfactant. 

. 2. A solution aerosol formulation according to 
Claim 1, oocipriQincr \betveen 0.02 and about 0.6 percent by 
weight beclomethasone 17,21 dipropionate, between about 1 
and about 20 percent by weight ethanol, and between about 
8 0 and about 99 percent by weight of said propellant. 



3. A solution aerosol formulation according to 
Claim 1 wherein said beclomethasone 17,21 dipropionate is 
present in an amount of about 0.05 to about 0.5 percent by 
weight. 

4. A solution aerosol formulation according to 
Claim 1 wherein said ethanol is present in an amount of 
about 2 to about 12 percent by weight. 

5. A solution aerosol formulation according to 
Claim 1 wherein said ethanol is present in an amount of 
about 2 to 10 percent by weight. 

6. A solution aerosol formulation according to 
Claim 1 wherein said propellant is present in an amount of 
about 88 to about 98 percent by weight. 
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7. A solution aerosol formulation according to 
Claim 1 comprising 1,1, 1,2-tetrafluoroethane as 
substantially the only propellant,, 

5 8, A solution aerosol formulation according to 

Claim 1 comprising 1 # 1, 1, 2,3,3,3-heptafluoropropane as 
substantially the only propellant. 

9. S A solution aerosol formulation according to 
10 Claim 1 oompM e ingx beclomethasone 17,21 dipropionate in an 

amount of about 0.05 to about 0.5 percent by weight, 
ethanol in an amount of about 2 to about 12 percent by 
weight and said propellant in an amount of about 88 to 
about 98 percent by weight. 

15 

10. t A solution aerosol formulation according to 
Claim 1 comppi fl ing jbeclomethasone 17, 21 dipropionate in an 
amount of about 0.05 to about 0.45 percent by weight, 
ethanol in an amount of about 2 to about 10 percent by 

20 weight and said propellant in an amount of about 90 to 
about 98 percent by weight. 

11. A solution aerosol formulation according to 
Claim 1, consisting essentially of beclomethasone 17,21 

25 dipropionate in an amount of about 0,05 to about 0.35 

percent by weight, ethanol in an amount of about 2 to about 
8 percent by weight, and 1, 1, 1,2-tetraf luoroethane. 

12. A solution aerosol formulation according to 
30 Claim 1, wherein the amount of ethanol present is not 

substantially in excess of the amount required to dissolve 
substantially all of the beclomethasone 17,121 dipropionate, 
but is sufficient to permit said formulation to be 
subjected to a temperature of -20°C. without significant 
35 precipitation of said beclomethasone 17, 21 dipropionate, 

_ 13., A method of treating bronchial asthma in a 

. mammal /oompri c ing administering to said mammal an amount of 

/If - 
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a formulation according to Claim 1 sufficient to treat the 
asthmatic condition. 



14 ♦ A method of preparing a solution aerosol formulation 
according to claim 1 including the step of combining a 
therapeutically effective amount of beclomethasone 17, 21 
depropionate, a propellant selected from the group 



1,1,1,2,3, 3, 3-heptaf luoro- propane, and a mixture thereof, 
and an amount of ethanol effective to solubilize the 
beclomethasone 17,21 dipropionate in the propellant, 

15 15. An aerosol formulation substantially as hereinbefore 
described with reference to any one of the Examples. 

16. A method of preparing a solution aerosol formulation 
substantially as hereinbefore described with reference to 
20 any one of the Examples. 



DATED: 17 FEBRUARY, 1995 

25 

PHILLIPS ORMONDE & F I TZ PATRICK M 
Attorneys for: 

MINNESOTA MINING AND MANUFACTURING COMPANY 



5 



10 



consisting 



of 



1, 1, 1,2-tetraf luoroethane, 



30 




. 35 




INTERNATIONAL SEARCH REPORT 

International Application Mo PCT/US 91/07574 

k CLASSIFICATION OP SUBJECT MATTER (it imit< classification tymboli apply, jndjttjtj ail)* ~ 
According to EShmUom! pZSZfi Classification (IPC) or to both National Claaalficatlon and IPC 

IPCS: A 61 K 9/12 

H. HELPS SEARCHED 



Minimum Documentation Searched 



Classification System 


Clasaiflcstion Symbols 


IPC5 


A 61 K 



Documentation Searched other than- Minimum Documentation 
to the Extent that tuch Documents arm Included In Fields Searched 1 



ML DOCUMENTS CONSIDERED TO BE RELEVANT' 



Category' 



Citation of Document with indication, where appropriate, of the relevant passages" 



Relevant to Claim No." 



p.x 



p,x 



WO, Al, 9111173 (F1S0NS PLC) 8 August 1991, 
see the whole document 



WO, Al, 9111495 (BOEHRINGER INGELHEIM 
INTERNATIONAL) 8 August 1991, 
see the whole document 



WO, Al, 8603750 (RIKER LABORATORIES, INC.) 
3 July 1986, 
see the whole document 



1-14 



1-14 



1-14 



■ Special categories of cited documents: 

*A" document defining the general state of the art which is not 
considered to be of particular relevance 

-E* earlier document but published on or after the international 



*T* later .document 

or priority dale 

cited to understand 
invention 



tend the principle or theory underlying the 



»L* document which may throw doubts on priority claim* s) or 
which is cited to establish the publication data of another 
citation or other special reason <es specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other mesne 

•P* document published prior to the international filing date but 
later than the priority date claimed 



invention 
to 



*X* document of particular relevance, the claimed; inven 
cannot be considered novel or cannot ba considered 
involve en Inventive step 

•Y* document of particular relevance* the claimed invention 
cannot ba considered to involve en inventive step when the 
document is combined, wttho$a or more other such docu- 
ments, such combination Suing obvious to s person skilled 
In the art. 

"a* document member of the eeme patent family 



IV. CERTIFICATION 



0,1, of Ma Actual Completion of tha International Soareo 

9th March 1992 


Date df Mailing ot this International Search Report 

25.8192 


international Searching Authority 

EUROPEAN PATENT OFFICE 


Signature of Authored Officer^^^ 

*^flm» V M. van der Drift 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO.PCT/US 91/07574 



Tfcit annax llata tha patant family mombara raUting to tha patant aocumnnts dtad In tha abova-montionad inform 
Tha mam bare am as containad in tha Curopaan Patant OMca EOF Ola on 01 /02/92 

Tha Eufopaan Patant offica it in no amy llabia for Ihaaaparticulara which »ra maraly givan for tha purpose of Info 



SA 54160 

international anarch raport. 
Information. 



Patant documant 


Publication 


Patant family 


Publication 


dtad in inarch raport 


data 


mambarts) 


data 


W0-A1- 9111173 


08/08/91 


NONE 





W0-A1- 9111495 


08/08/91 


AU-0- 


7211391 


21/08/91 






DE-A- 


4003272 


08/08/91 


—————— ———————————— 

W0-A1- 8603750 


03/07/86 


AU-B- 


587010 


03/08/89 






AU-D- 


5308786 


22/07/86 






CA-A- 


1253806 


09/05/89 






EP-A-B- 


0205530 


30/12/86 






JP-T- 


€2501706 


09/07/87 






US-A- 


4810488 


07/03/89 



For mora data i is aboot thht annex : saa Official Journal of tha Curopaan patant Offica, No, 12/82 
Era FOAM P04T9 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in. the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

/□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



